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ABSTRACT
Objectives Examine the patterns of cigarette smoking and 
e- cigarette use (vaping), the perceived harm of e- cigarettes 
compared with tobacco cigarettes, and associations between 
smoking and vaping with student characteristics.
Design Cross- sectional studies.
Setting The University of Queensland (UQ), Australia and 
eight New Zealand (NZ) universities.
Participants Students at UQ: 4957 (70.8% aged <25 
years, 63.0% women) and NZ: 1854 (82.5% aged <25 
years, 60.1% women).
Methods Χ2 tests compared smoking by age and gender, 
and vaping by age, gender and smoking status. Two- sided 
p<0.05 was considered significant and 95% CIs reported 
where appropriate. Multinomial logistic regression examined 
associations between smoking and vaping (exclusive smoking, 
exclusive vaping, dual use and non- use) with age, gender and 
student type (domestic vs international).
Results Smoking (UQ vs NZ, 95% CI): ever 45.2% (43.8% 
to 46.6%) vs 50.0% (47.7% to 52.3%), current 8.9% 
(8.1% to 9.7%) vs 10.4% (9.1% to 11.9%) and daily 5.2% 
(4.6% to 5.8%) vs 5.6% (4.6% to 6.7%), and not smoking 
in indoor 98.3% vs 87.7% or outdoor smoke- free spaces 
83.8% vs 65.3%.
Vaping (UQ vs NZ, 95% CI): ever 20.9% (19.8% to 22.1%) 
vs 37.6% (35.4% to 39.9%), current 1.8% (1.5% to 2.2%) 
vs 6.5% (5.4% to 7.7%) and daily 0.7% (0.5% to 1.0%) vs 
2.5% (1.9% to 3.4%), and not vaping in indoor 91.4% vs 
79.6% or outdoor smoke- free spaces 84.4% vs 71.3%. Of 
respondents, 71.7% (70.3% to 73.2%) vs 75.3% (72.9% 
to 77.6%) perceived e- cigarettes as less harmful than 
tobacco cigarettes.
Men were more likely than women to smoke and 
vape, and to believe that e- cigarettes are less harmful. 
Regression models containing all predictors for smoking 
and vaping were significant and the effect of gender was 
significant for dual use, exclusive smoking and exclusive 
vaping (all p<0.01). Men had higher odds for smoking, 
vaping or dual use.
Conclusions Results suggest significant differences in 
patterns of smoking and vaping of university students 
in Australia and NZ, and a strong influence of gender on 
smoking and vaping.
INTRODUCTION
Cigarette smoking is recognised as one of 
the leading risk factors for premature death 
and disability. Recent data show that in 2017, 
an estimated 22 780 deaths in Australia and 
4440 deaths in New Zealand (NZ) occurred 
due to tobacco use.1 Smoking is also a well- 
recognised contributor to health inequali-
ties among indigenous and non- indigenous 
populations of both countries.
Over the last two decades, Australia and 
NZ have implemented a number of measures 
to reduce smoking, including restrictions on 
tobacco advertising, and display of tobacco 
products, increasing taxation,2 3 enforcing 
smoke- free spaces, setting periodic targets 
to reduce smoking,4 5 among others. These 
measures have been largely successful in 
reducing smoking in both countries. The 
prevalence of daily smoking among adults 
decreased from 23.8% in 1995 to 13.8% in 
2017–20186 in Australia, and the prevalence 
of current smoking (ie, smoking at least once 
a month) among NZ adults declined from 
Strengths and limitations of this study
 ► This is the first study to examine patterns of ciga-
rette smoking and e- cigarette use in university stu-
dents in Australia and New Zealand.
 ► The study consisted of samples that were reason-
ably similar to students at source populations (New 
Zealand and University of Queensland) making our 
findings potentially generalisable to the wider New 
Zealand and University of Queensland student 
populations.
 ► The main limitation of this study is that participants 
were not randomly selected, exposing our samples 
to volunteer bias that could lead to overestimation or 
underestimation of prevalence estimates.
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20.1% in 2006/2007 to 14.2% in 2018/2019 and daily 
smoking declining from 18.3% to 12.5% in the same 
period.7 The prevalence of smoking among indigenous 
population however, remains high. In NZ, the prevalence 
of current smoking was 34.0% in Māori vs 12.4% in New 
Zealand European/other (2018/2019)7; and in Australia, 
the prevalence of daily smoking was 42% in indigenous 
Australians vs 14% in non- indigenous Australians in 
2014–2015.8 Data on smoking among university students 
are scarce. A recent study found that 11.1% of university 
students aged 18–24 years in NZ were current smokers9 
and previous studies reported that 10%–24% of univer-
sity students aged 17–25 years in Australia were current 
smokers.10 11
Vaping, the act of using an electronic cigarette or e- cig-
arette, has become increasingly popular in recent years 
globally and in NZ12 13 and Australia,14 particularly among 
current smokers and young adults. Data from the New 
Zealand Health Survey, an annual survey of a nationally 
representative sample of over 13 000 adults, show that 
21.2% of individuals aged 15 years or older ever tried an 
e- cigarette (ie, ever vaped), 4.7% used an e- cigarette at 
least once a month (ie, currently vaped) and 3.2% used 
an e- cigarette daily in 2018/2019.15 In Australia, data 
from the National Drug Strategy Household Survey show 
that 1.2% of people aged 14 years or older were current 
vapers in 2016; 4.4% of smokers were current vapers and 
1.5% vaped daily.16
Data on vaping in university students in NZ and 
Australia are lacking. A recent study of university students 
in NZ aged 18–24 years found 40.5% (95% CI 37.9% to 
43.1%) of respondents ever vaped, 6.1% (95% CI 4.9% to 
7.4%) currently vaped and 1.7% (95% CI 1.1% to 2.5%) 
vaped daily, and male gender and cigarette smoking were 
predictors for vaping.17 Studies from the USA report prev-
alence of ever vaping of 27%–29% with current smoking 
and male gender as common predictors.18 19 Prevalence 
rates of ever vaping in Europe range from 23%–31% with 
a common predictor being smoking.20–22 Further, a study 
of Korean university students aged 19–29 years reported 
that 21.2% of respondents ever vaped, and common 
predictors for dual use (e- cigarettes and tobacco ciga-
rettes) were male gender, having close friends or siblings 
who smoke.23
Until recently, Australia and NZ had similar policies on 
e- cigarettes containing nicotine; it was illegal to sell or 
distribute these products24 25 but individuals could import 
small amounts for personal use. This policy changed in 
NZ following a court ruling in Philip Morris v Ministry of 
Health,26 but not in Australia. Further, the NZ Ministry of 
Health considers e- cigarettes as potential harm reduction 
tools for smokers27 and recently launched a website to 
provide information about vaping to the population.28
At the time of this study, all NZ universities had smoke- 
free policies of varying degrees: three banned smoking 
and vaping on campus,29–31 three did not explicitly 
mention vaping in their policies32–34 and two allowed 
smoking and vaping in designated areas.35 36 Likewise in 
Australia, most (if not all) universities had restrictions 
on smoking on campus.37 The University of Queensland 
(UQ) was in the process of transitioning into a smoke- 
free university on 1st of July 2018 where smoking and 
vaping on campus would be banned.38
The current study examines (1) the prevalence and 
patterns of cigarette smoking, (2) the prevalence and 
reasons for vaping, (3) the perceived harm of e- cigarettes 
compared with tobacco cigarettes, and (4) the associations 
between smoking and vaping with student characteristics: 
age, gender, student type (domestic and international), 
among university students in Australia and NZ.
METHODS
We analysed data from two separate cross- sectional 
surveys in Australia and NZ. The Australian survey was 
conducted at UQ in September 2017 and the NZ survey 
was conducted at all eight universities in March 2018.
All UQ students were invited to participate through 
emails and a newsletter containing a link to the online 
survey.39 Further, student volunteers approached students 
on campus and invited them to complete the survey on 
portable tablet devices. In NZ, all students enrolled at 
any of the eight universities were eligible to participate 
and the survey was advertised online (on student associ-
ation Facebook pages) using a single/uniform message. 
Additionally, research assistants and volunteers distrib-
uted printed questionnaires (procedures used in the NZ 
survey are described in detail elsewhere).9
The surveys used similar core questions on smoking and 
vaping (see Survey measures) and could be completed 
anonymously. Participation was voluntary and students 
could enter a draw to win a $A500 Campus Travel Voucher 
(UQ survey) or a 100 NZ dollar cash prize (NZ survey) 
after survey completion as a token of appreciation. The 
estimated response rate for the UQ survey was 10% 
(n=5172 of 52 331 students),40 the response rate for the 
NZ survey could not be estimated because a convenience 
sample was used. Some respondents may have submitted 
multiple entries and/or haphazardly selected responses 
in an effort to complete the survey and enter the prize 
draw(s): we used Internet Protocol addresses to identify 
and remove duplicate entries (UQ: n=0, NZ: n=46).
Participants
A total of 5172 students participated in the UQ survey 
and 4957 were eligible for inclusion in the current 
study (ie, they were enrolled at UQ at the time of the 
survey and their gender was male or female). Of those 
excluded, 175 had missing data for gender and 40 
reported gender as other or as indeterminate, intersex 
or unspecified.
In the NZ survey, 2180 students participated and 1854 
were eligible for inclusion in the analysis (ie, they were 
studying at an NZ university and their gender was male 
or female). Of those excluded, 46 reported they were 
not students, 202 did not choose a valid university or 
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data were missing, 59 had missing data for gender and 
19 reported gender as other or preferred not to say. We 
included respondents with missing data on age to avoid 
losing a significant proportion of the UQ sample. We 
cleaned the datasets using gender because it was key to 
assessing the representativeness of the NZ sample (NZ 
data were weighted based on gender and university 
size).
Patient and public involvement
No patients were involved in this project.
Survey measures
Demographic information
Both surveys collected information on participant age 
and gender. The age bands were different but allowed 
age- specific analyses to be collapsed into two broad cate-
gories (<25 years and ≥25 years). The UQ survey used the 
following age groups: <18, 18–24, 25–29, 30–34, 35–39, 
40–44, 45–49 and ≥50 years; whereas the NZ survey used: 
17 or younger, 18–20, 21–24, 25–29, 30–34, 35–39, 40–44 
and 45 years or older.
The surveys also used different gender variables (UQ: 
male, female, other and X (indeterminate, intersex, 
unspecified), NZ: male, female, other and prefer not to 
say), hence only two broad categories (male and female) 
were used in the analysis. There were also too few respon-
dents in the non- binary gender category to guarantee 
anonymity.
Further, in neither survey were participants asked about 
their nationality or residency status. We used proxies to 
define participants as domestic or international. In the 
UQ sample, students who were born in Australia or 
NZ were defined as domestic, while in the NZ sample 
students who had lived in NZ for ≥6 years were defined as 
domestic, consistent with previous research.17
Cigarette smoking
In both surveys, respondents who answered ‘Yes’ to the 
question, ‘Have you smoked cigarettes or tobacco at all, 
even just a few puffs?’ were defined as ‘ever smokers’, 
respondents who reported smoking at least once a 
month were defined as ‘current smokers’ as in previous 
research,9 41 and respondents who reported smoking at 
least once a day were defined as ‘daily smokers.’
The questions and responses about the number of 
cigarettes smoked per day (ie, 1–5 cigarettes/day and >5 
cigarettes/day), time to smoking the first cigarette after 
waking (ie, within 60 min and after >60 min), smoking 
in indoor or outdoor smoke- free spaces (never/almost 
never and ‘other’), planning to quit smoking (yes and 
no), ever trying to quit (yes and no), and the number 
of serious quit attempts in the last 12 months (1–3 
attempts or >3 attempts) are described in detail in a 
previous paper.9
E-cigarette use
All questions in this section were adapted from Pearson 
et al.42 The questions and responses about e- cigarette use 
behaviour (ever, current, daily, use of nicotine- containing 
e- liquid, and use in indoor and outdoor smoke- free 
spaces), reasons for use (to quit smoking, enjoyment and 
curiosity) and perception of the harmfulness of e- ciga-
rettes (ie, that e- cigarettes are less harmful than tobacco 
cigarettes) are described in detail in a previous paper that 
used some of the NZ data.17
The following variables were used for the current 
study: ever vaping, current vaping, daily vaping and 
use of nicotine- containing e- liquid (all ‘Yes’ vs ‘No’), 
vaping in indoor and in outdoor smoke- free spaces 
(both ‘Never/almost never’ vs ‘Other’), reasons for use 
(all ‘Yes’ vs ‘No’) and perception of the harmfulness of 
e- cigarettes (‘Less harmful than cigarettes’ vs ‘Other’).
Smoking and vaping status
The following definitions were used for smoking and 
vaping status of participants. Exclusive smokers smoked 
at least once a month and did not vape; exclusive vapers 
vaped at least once a month and did not smoke; dual 
users smoked and vaped at least once a month; and 
non- users neither smoked nor vaped once a month. 
Current smokers smoked at least monthly and may have 
vaped less than monthly, and current vapers vaped at 
least monthly and may have smoked less than monthly.
Data analysis
NZ data were weighted to account for undersampling 
and oversampling based on gender and university size. 
Χ2 tests were used to compare the patterns of smoking 
by age (<25 years vs ≥25 years), gender (male vs female), 
student type (international vs domestic), and patterns 
of vaping by age, gender, student type and smoking 
status (ever, current and daily) separately for UQ and 
NZ data.
Multinomial logistic regression analysis examined the 
relationship between smoking and vaping status, and 
multiple binary logistic regression analysis examined 
the differences in the perception of harmfulness of 
e- cigarettes by smoking and vaping status. The variables 
were coded as follows: ever smoking (1=yes, 2=no), ever 
vaping (1=yes, 2=no), current smoking and vaping status 
(1=dual user, 2=exclusive smoker, 3=exclusive vaper, 
4=non- user), age (1=≥25 years, 2=<25 years), gender 
(1=male, 2=female) and student type (1=domestic, 
2=international); the last category was used as reference 
category in multinomial analysis. All statistical analyses 
were performed using IBM SPSS Statistics V.25 and two- 
sided p<0.05 was considered statistically significant. CIs 
(95% CI) were reported where appropriate.
RESULTS
Participants
The analysis included 4957 UQ and 1854 NZ students. 
Table 1 displays the demographic characteristics of the 
samples. The NZ sample comprised relatively more 
students aged <25 years and exclusive vapers and dual 
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users than the UQ sample. The gender distributions were 
similar.
Cigarette smoking
Overall, slightly more respondents in the NZ than UQ 
sample had ever smoked (50.0% vs 45.2%), currently 
smoked (10.4% vs 8.9%), smoked one to five cigarettes/
day (64.1% vs 61.7%), planned to quit (68.4% vs 61.8%) 
and had tried to quit (37.9% vs 13.2%), while more 
participants in the UQ than NZ sample did not smoke in 
indoor smoke- free spaces (98.3% vs 87.7%) or outdoor 
smoke- free spaces (83.8% vs 65.3%), and made one to 
three serious quit attempts (78.5% vs 74.0%) (table 2).
In both samples, participants aged ≥25 years were more 
likely than those aged <25 years to report ever smoking 
(UQ 63.5% vs 38.4%, NZ 55.0% vs 48.8%) and smoking 
their first cigarette within 60 min (UQ 38.5% vs 28.9%, 
NZ 57.1% vs 25.8%). There were no statistically signifi-
cant differences in quitting behaviour (ie, planning to 
quit, trying to quit or number of serious quit attempts) 
of UQ participants based on age; whereas in NZ partic-
ipants, those aged ≥25 years were more likely to report 
trying to quit than respondents aged <25 years (65.5% vs 
33.3%).
Men were more likely than women to report ever (UQ 
54.6% vs 39.6%, NZ 59.0% vs 43.5%), current (UQ 13.5% 
vs 6.2%, NZ 15.8% vs 6.6%) and daily smoking (UQ 
8.2% vs 3.4%, NZ 8.9% vs 3.1%). In the UQ sample, men 
were more likely to smoke more than five cigarettes/
day than women (42.5% vs 33.2%) and to report trying 
to quit (17.2% vs 10.0%), while women were more likely 
to report not smoking in indoor smoke- free spaces than 
men (100.0% vs 96.9%). There were no statistically signif-
icant differences in quitting behaviour of NZ participants 
based on gender.
International students were less likely than domestic 
students to report ever smoking (UQ 42.6% vs 46.4%, NZ 
38.7% vs 56.1%). Of those that report smoking, interna-
tional students were more likely to report trying to quit 
smoking in the last 12 months than domestic students 
(UQ 20.1% vs 10.1%, NZ 55.1% vs 32.7%). In the UQ 
sample, international students were more likely than 
domestic students to report current (10.4% vs 8.9%) and 
daily smoking (6.7% vs 4.4%), and not smoking in smoke- 
free spaces (indoor 100.0% vs 97.3%, outdoor 89.7% vs 
80.3%). Whereas in the NZ sample, domestic students 
were more likely than international students to report 
smoking one to five cigarettes per day (72.1% vs 52.3%), 
smoking the first cigarette after more than 60 min of 
waking up (77.1% vs 57.8%) and not smoking in smoke- 
free spaces (indoor 90.1% vs 81.6%, outdoor 73.0% vs 
52.1%).
E-cigarette use
Table 3 displays the patterns of e- cigarette use in the 
UQ and NZ samples, by age group, gender and student 
type. Overall, more respondents in the NZ than UQ 
sample reported ever (37.6% vs 20.9%), current (6.5% 
vs 1.8%) and daily use (2.5% vs 0.7%), use of nicotine- 
containing e- liquid (80.3% vs 40.1%), use for enjoy-
ment (13.5% vs 10.3%) and belief that e- cigarettes were 
less harmful than tobacco cigarettes (75.3% vs 71.7%). 
More UQ participants than NZ participants did not 
vape in indoor (91.4% vs 79.6%) or outdoor (84.4% 
vs 71.3%) smoke- free spaces and vaped out of curiosity 
(83.0% vs 63.7%).
In both samples, participants aged ≥25 years were 
more likely than those aged <25 years to report daily use 
(UQ 1.4% vs 0.5%, NZ 6.8% vs 1.6%), use of nicotine- 
containing e- liquid (UQ 58.7% vs 34.0%, NZ 96.6% vs 
70.2%) and use to quit (UQ 15.1% vs 3.9%, NZ 29.2% vs 
2.4%), while participants aged <25 years were more likely 
than those aged ≥25 years to report vaping out of curiosity 
(UQ 85.8% vs 74.4%, NZ 67.3% vs 43.1%).
Furthermore, men were more likely than women to 
report ever (UQ 28.6% vs 16.4%, NZ 47.6% vs 30.5%), 
current (UQ 3.6% vs 0.8%, NZ 9.0% vs 4.5%) and daily 
use (UQ 1.5% vs 0.2%, NZ 4.1% vs 1.3%), and believe 
that e- cigarettes were less harmful than tobacco cigarettes 
(UQ 75.3% vs 69.6%, NZ 79.6% vs 72.2%).
In both samples, international students were less likely 
to report ever vaping (UQ 18.9% vs 21.9%, NZ 21.5% vs 
42.9%) and to perceive e- cigarettes as being less harmful 
than cigarettes (UQ 65.3% vs 74.9%, NZ 60.5% vs 80.6%) 
than domestic students. In the NZ sample, international 
students were also less likely to report current vaping 
(3.7% vs 7.7%), and curiosity as the primary reason for 
vaping (52.9% vs 65.6%).
Table 1 Characteristics of participants: University of 







  <25 years 3510 (70.8) 1529 (82.5)
  ≥25 years 1320 (26.6) 324 (17.5)
  Data missing 127 (2.6) 1 (0.1)
Gender
  Male 1834 (37.0) 740 (39.9)
  Female 3123 (63.0) 1114 (60.1)
Smoking and vaping status
  Dual user 43 (0.9) 34 (1.8)
  Exclusive smoker 398 (8.0) 153 (8.3)
  Exclusive vaper 47 (0.9) 90 (4.9)
  Non- user 4469 (90.2) 1577 (85.1)
Student type*
  Domestic 3319 (67.0) 1366 (73.7)
  International 1638 (33.0) 482 (26.0)
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Perceived harmfulness of e-cigarettes by smoking and vaping 
status
Table 4 displays the perceptions of harm, by smoking and 
vaping status. In both samples, exclusive vapers were more 
likely to believe that e- cigarettes were less harmful than 
tobacco cigarettes compared with other respondents.
Table 5 displays the results of e- cigarette use (ever, 
current and daily vaping) in UQ and NZ samples, by 
smoking status (ever, current and daily smoking). Ever 
vaping was higher among respondents who ever smoked 
than those who did not (UQ 40.4% vs 4.9%, NZ 62.0% 
vs 13.7%), respondents who currently smoked than those 
who did not smoke (UQ 65.7% vs 16.5%, NZ 72.3% vs 
33.7%) and respondents who smoked daily than those 
who did not (UQ 68.0% vs 18.3%, NZ 71.1% vs 35.7%). 
Current and daily vaping among never smokers was negli-
gible: UQ (current 0.3%, daily 0.1%), NZ (current 1.1%, 
daily 0.1%). Current and daily vaping among smokers 
(current or daily) was generally higher in the NZ than UQ 
sample. Of current smokers, 9.8% (UQ) vs 17.1% (NZ) 
currently vaped and 3.4% (UQ) vs 7.8% (NZ) vaped daily.
The association between smoking and vaping status with age 
and gender
A set of multinomial logistic models predicted smoking 
and vaping status with non- user as the reference cate-
gory, and age, gender and student type as predictors. The 
overall UQ model, with 4830 cases, was significant, χ2 (9, 
N=4830)=127.642, p<0.001; and the effect of gender was 
significant for dual use, exclusive smoking and exclusive 
vaping (all p<0.001), and the effect of student type was 
significant for exclusive smoking (p=0.017) (table 6). 
Compared with women, men had significantly higher 
odds of dual use (OR=3.05, 95% CI: 1.62 to 5.70), exclu-
sive smoking (OR=2.30, 95% CI: 1.86 to 2.83) and exclu-
sive vaping (OR=9.14, 95% CI: 4.26 to 9.63), controlling 
for age and student type. Domestic students had signifi-
cantly lower odds of exclusive smoking compared with 
international students (OR=0.77, 95% CI: 0.62 to 0.95), 
controlling for age and gender.
Likewise, the overall NZ model, with 1847 cases, was 
significant, χ2 (9, N=1847)=70.706, p<0.001; and the effect 
of gender was significant for exclusive smoking (p<0.001), 
exclusive vaping (p=0.002) and dual use (p=0.002), and 
the effect of age (p=0.004) and student type (p<0.001) was 
significant for exclusive vaping (table 6). Men had signifi-
cantly higher odds of dual use (OR=3.21, 95% CI: 1.53 to 
6.71), exclusive smoking (OR=2.51, 95% CI: 1.79 to 3.52) 
and exclusive vaping (OR=2.00, 95% CI: 1.30 to 3.08), 
compared with women (controlling for age and student 
type). Students aged ≥25 years had significantly higher 
odds of exclusive vaping compared with students aged 
<25 years (OR=2.13, 95% CI: 1.27 to 3.56) (controlling 
for gender and students type), as were domestic students 
compared with international students (OR=3.75, 95% CI: 
1.88 to 7.49) (controlling for age and gender).
The differences in e-cigarette harm perception by smoking 
and vaping status
Multiple binary logistic models predicted e- cigarette 
harm perception (less harmful than cigarettes vs other 
Table 4 Perceived harmfulness of e- cigarettes compared 
with tobacco cigarettes by smoking and vaping status 
in University of Queensland (UQ) and New Zealand (NZ) 
students; overall
  
Perceived e- cigarettes as 
less harmful, n (%)
UQ Ever smoked 1226 (73.4)
Smoked daily 149 (76.0)
Dual user 34 (87.2)
Exclusive smoker 212 (74.4)
Exclusive vaper 39 (100.0)
Non- user 2364 (71.0)
NZ Ever smoked 541 (78.4)
Smoked daily 44 (69.8)
Dual user 29 (93.5)
Exclusive smoker 71 (68.9)
Exclusive vaper 82 (95.3)
Non- user 820 (74.5)
Table 5 Ever, current and daily vaping in University of Queensland (UQ) and New Zealand (NZ) students; by smoking status
  
  



















UQ Ever vaped 40.4 4.9 20.9 <0.001 65.7 16.5 20.9 <0.001 68.0 18.3 20.9 <0.001
Currently vaped† 3.7 0.3 1.8 <0.001 9.8 1.0 1.8 <0.001 11.7 1.3 1.8 <0.001
Vaped daily 1.4 0.1 0.7 <0.001 3.4 0.4 0.7 <0.001 4.3 0.5 0.7 <0.001
NZ Ever vaped 62.0 13.7 37.6 <0.001 72.3 33.7 37.6 <0.001 71.1 35.7 37.6 <0.001
Currently vaped† 11.8 1.1 6.4 <0.001 17.1 5.2 6.5 <0.001 14.6 6.0 6.5 0.001
Vaped daily 4.9 0.1 2.5 <0.001 7.8 1.9 2.5 <0.001 7.7 2.2 2.5 0.001
*Includes respondents who exclusively smoked and those who may have also vaped but did not meet criteria for current vaping.
†Includes respondents who exclusively vaped and those who may have also smoked but did not meet criteria for current smoking.
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categories) with smoking and vaping status (ever smoker, 
ever vaper, exclusive smoker, exclusive vaper, dual user 
and non- user) as predictors.
The UQ model, with 3687 cases, was significant, χ2 
(5, N=3687)=62.116, p<0.001; and ever vaping was the 
only predictor for perceiving e- cigarettes as less harmful 
(table 7). Respondents who ever vaped had significantly 
higher odds of perceiving e- cigarettes as less harmful 
compared with respondents who never vaped (OR=1.78, 
95% CI: 1.43 to 2.21).
Likewise, the overall NZ model, with 1313 cases, was 
significant, χ2 (5, N=1313)=52.630, p<0.001; and ever 
vaping (p<0.001), exclusive smoking (p=0.040) and exclu-
sive vaping (p=0.006) made a unique significant contribu-
tion to the model; the strongest predictor of perceiving 
e- cigarettes as less harmful was ever vaping (table 7). 
Respondents who ever vaped had significantly higher 
odds of perceiving e- cigarettes as less harmful compared 
with respondents who never vaped (OR=2.00, 95% CI: 
1.43 to 2.79), as were respondents who exclusively vaped 
compared with respondents who did not vape (OR=4.35, 
95% CI: 1.54 to 12.32). Respondents who exclusively 
smoked had lower odds of perceiving e- cigarettes as less 
harmful than cigarettes (OR=0.61, 95% CI: 0.38 to 0.98).
DISCUSSION
To the best of our knowledge, this is the first study of 
its kind to compare the patterns of smoking and vaping 
behaviour of university students in NZ and Australia. We 
estimate the prevalence of ever, current and daily smoking 
of 45.2%, 8.9% and 5.2% among UQ students and 50.0%, 
10.4% and 5.6%, respectively, among NZ students. The 
majority of students who currently smoke smoked one 
to five cigarettes/day, smoked their first cigarette after 
>60 min of waking up, did not smoke in smoke- free spaces 
and planned to quit. Further, we report ever, current and 
daily vaping of 20.9%, 1.8% and 0.7%, respectively, in UQ 
students; and 37.6%, 6.5% and 2.5%, respectively, in NZ 
students. The majority of these students did not vape in 
smoke- free spaces, vaped out of curiosity and thought 
e- cigarettes were less harmful than tobacco cigarettes.
The prevalence of vaping was higher in men, older 
participants (≥25 years) and smokers (ever, current 
or daily). Vaping, using products containing nicotine, 
was more prevalent in NZ students than in Australian 
students. This may be explained by the differences in 
regulatory approaches in the respective jurisdictions. 
Men were more likely than women to smoke and vape 
(ever, current, daily), and to believe that e- cigarettes are 
Table 6 Multinomial logistic models predicting the likelihood of exclusive smoking, exclusive vaping and dual use in 
University of Queensland (UQ) and New Zealand (NZ) students
  
UQ NZ
P value OR 95% CI P value OR 95% CI
Dual user versus non- user
  <25 years Ref Ref
  ≥25 years 0.475 1.27 0.66 to 2.45 0.327 1.54 0.65 to 3.62
  Female Ref Ref
  Male <0.001 3.05 1.63 to 5.70 0.002 3.21 1.53 to 6.71
  International Ref Ref
  Domestic 0.978 1.01 0.53 to 1.94 0.564 1.29 0.55 to 3.01
Exclusive smoker versus non- user
  <25 years Ref Ref
  ≥25 years 0.867 1.02 0.81 to 1.29 0.136 0.68 0.41 to 1.13
  Female Ref Ref
  Male <0.001 2.30 1.86 to 2.83 <0.001 2.51 1.79 to 3.52
  International Ref Ref
  Domestic 0.017 0.77 0.62 to 0.95 0.569 1.13 0.75 to 1.69
Exclusive vaper versus non- user
  <25 years Ref Ref
  ≥25 years 0.110 1.64 0.89 to 2.99 0.004 2.13 1.27 to 3.56
  Female Ref Ref
  Male <0.001 9.14 4.26 to 9.63 0.002 2.00 1.30 to 3.08
  International Ref Ref
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less harmful than tobacco cigarettes, and in regression 
models, men were more likely to be exclusive smokers, 
exclusive vapers or dual users, controlling for age and 
student type. Domestic students were more likely to 
report ever smoking and ever vaping, but less likely to 
report trying to quit smoking than international students.
Cigarette smoking
Results indicate marginally higher ever and current 
smoking in NZ compared with UQ students. More NZ 
students smoked five or fewer cigarettes/day, planned 
to quit and had tried to quit; while more UQ students 
did not smoke in smoke- free spaces (indoor or outdoor) 
and made up to three serious quit attempts in the last 
12 months. A number of factors may explain the differ-
ences in current smoking and smoking in smoke- free 
spaces between the samples. First, the UQ sample was 
obtained from a single institution with participation 
from multiple campuses,39 where a smoke- free campus 
policy was not yet implemented, but the campuses were 
subject to all Queensland tobacco regulations.43 While 
the NZ sample was recruited from eight universities 
whose smoke- free campus policies and/or enforcement 
vary.29–36 Second, Australia has substantially higher 
infringement fines than NZ for persons breaching smoke- 
free spaces,44 45 and the relatively higher compliance rate 
among UQ students than NZ students with regard to 
smoke- free spaces may reflect this.
The prevalence estimates of current smoking in our 
samples are however, significantly lower compared with 
estimates in the general population in both countries.6 15 
This may reflect the higher educational status of univer-
sity students compared with the whole population. Our 
current smoking estimates (8.9%–10.4%) were also lower 
than estimates among university students in other coun-
tries (16.3%–24.3%).18 20–23
There are a number of key findings to note. First, 
domestic students had higher prevalence of ever smoking, 
but lower prevalence of current and daily smoking than 
international students, who were also more likely to report 
trying to quit. It may be that many international students 
found smoking in NZ and Australia to be unaffordable, 
forcing them to attempt to quit. Second, there was a 
higher prevalence of not smoking in smoke- free spaces 
among international students than domestic students in 
Australia, whereas the reverse was observed in NZ. It may 
be that clearer communication on smoke- free restrictions 
(and penalties) was provided to international students in 
Australia than NZ.
E-cigarette use
The prevalence of vaping (ever, current and daily, and 
use of nicotine- containing e- liquid) was higher in the NZ 
sample, while more students in the UQ sample reported 
not vaping in smoke- free spaces. A number of reasons 
may explain these differences. First, although data were 
Table 7 Multiple binary logistic models predicting the likelihood of perceiving e- cigarettes as less harmful than cigarettes in 
University of Queensland (UQ) and New Zealand (NZ) students
Harmfulness of e- cigarettes: less harmful than cigarettes* P value OR 95% CI
UQ Never smoked Ref
Ever smoked 0.353 0.925 0.79 to 1.09
Never vaped Ref
Ever vaped <0.001 1.78 1.43 to 2.21
Current smoking and vaping status
Non- user Ref
Dual user 0.237 1.78 0.68 to 4.65
Exclusive smoker 0.700 0.94 0.70 to 1.28
Exclusive vaper†
NZ Never smoked Ref
Ever smoked 0.512 0.90 0.66 to 1.23
Never vaped Ref
Ever vaped <0.001 2.00 1.43 to 2.79
Current smoking and vaping status
Non- user Ref
Dual user 0.120 3.18 0.74 to 13.69
Exclusive smoker 0.040 0.61 0.38 to 0.98
Exclusive vaper 0.006 4.36 1.54 to 12.32
*The reference category is ‘Other’.
†Maximum likelihood estimates were unable to be calculated for exclusive vapers because of quasi- complete separation in the data. This 
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collected at a time of similar policies in Australia and NZ 
with regard to nicotine- containing vaping products (ie, 
it was illegal to sell nicotine- containing e- cigarettes but 
people could import them for personal use),24 25 it may 
be that these policies were enforced differently in the two 
countries.46 Further, as noted previously, Australia has 
stricter penalties than NZ for smoking (and vaping) in 
smoke- free spaces.
Our findings of higher vaping among men than women 
in both samples are consistent with previous research.18 47 
It is possible that men were more likely to be exposed to 
factors associated with vaping, including smoking tradi-
tional cigarettes or having friends who smoke, having 
friends who vape and having stronger beliefs that vaping 
could help them quit smoking.20 23 48 At a wider level, 
our estimate of ever use among UQ students (20.9%) 
is comparable with a recent study of Korean university 
students (21.2%),23 but the estimate of ever use among 
NZ students (37.6%) is significantly higher than estimates 
from other countries (21%–31%).18–23
The majority of respondents (UQ 71.7%, NZ 75.3%) 
perceived e- cigarettes to be less harmful than tobacco 
cigarettes. Users of e- cigarettes or tobacco were more 
likely to believe that e- cigarettes were less harmful than 
non- users, consistent with previous research.49 50 The 
results of UQ students are consistent with the findings of a 
recent cross- sectional study in Australia that found 61.5% 
of respondents (92.8% current vapers) believed e- ciga-
rettes were less harmful than cigarettes.51 The results of 
NZ students who perceived e- cigarettes to be less harmful 
is higher compared with previous estimates at national 
level (38%).52 Elsewhere, studies indicate a slight change 
in harm perception of e- cigarettes with more people 
perceiving them to be equally or more harmful than ciga-
rettes.53 54
A key finding of this analysis was that domestic students 
had higher prevalence of vaping, and perceived e- cig-
arettes as less harmful, compared with international 
students. It may be that international students came from 
countries where vaping was less popular or smoking was 
cheaper or more tolerated than in NZ and Australia.
Our findings of strong associations between vaping 
and smoking and gender are consistent with previous 
studies,13 14 20 as are findings of high prevalence of using 
nicotine- containing e- liquids,55 and curiosity as the most 
common primary reason for vaping.56 57 Further, we 
report significantly higher prevalence of use of nicotine- 
containing e- liquid in older than in younger participants. 
This may correlate with older participants using e- ciga-
rettes as a quit device, while younger participants using 
e- cigarettes ‘out of curiosity’ and possibly more interested 
in trying different flavours or even cannabis products 
rather than nicotine.
A major strength of this study lies in the large samples 
that were reasonably similar to or representative of source 
populations in Australia (UQ) and in NZ (all eight univer-
sities) making our findings potentially generalisable to 
the wider NZ and UQ university student populations.
The main limitation of this study is that participants 
were not randomly selected. The UQ sample represents 
students who responded to an invitation that was emailed 
to all students,39 while the NZ sample did not involve 
direct communication with potential participants. Both 
samples were prone to volunteer bias, which could lead 
to overestimation or underestimation of prevalence esti-
mates.9 Respondents may have completed the survey 
based on personal interest in the topic, possibly overes-
timating reported estimates. We weighted the NZ sample 
responses to partially address this.
CONCLUSIONS
Our data suggest significant differences in the prevalence 
and patterns of smoking and vaping among university 
students in Australia (UQ) and NZ, and a strong influ-
ence of gender on smoking and vaping. This indicates that 
men in a university setting are an important target group 
for smoking and vaping cessation health promotion. 
Vaping was substantially higher among NZ students and 
more students in Australia reported not smoking and/
or vaping in smoke- free spaces. These findings may be a 
reflection of policy differences (e- cigarettes or smoke- free 
policies in general) between Australia and NZ. Future 
research should assess whether the prevalence estimates 
reported in UQ students are similar to prevalence esti-
mates in other universities in Australia. Implications of 
these findings could be better cross- country collaboration 
on discussion around effective policy for tobacco control 
and e- cigarette use.
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